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Introduction: Radar and neutron spectroscopy
measurements onboard Clementine and Lunar
Prospector spacecrafts revealed indications that
deposits of pure water ice might exist in permanently
shadowed regions (PSRs) near the lunar south pole [1].
In particular Lunar Prospector Neutron Spectrometer
(LPNS) discovered a significant suppression of
epithermal neutrons around the both lunar poles above
70° latitude. This effect was interpreted as a possible
signature of hydrogen enhancement or even presence
of water ice distributed within PSRs areas [2-4].

In our analysis we plan to use Lunar Exploration
Neutron Detector (LEND) data to look at distribution
of neutron flux at Moon poles with much better spatial
resolution then was achieved at previous space
missions. LEND is a collimated neutron spectrometer
onboard LRO spacecraft which 1is capable to
distinguish footprint with radius ~ 5 km [5-6]. It is
comparable with large PSRs and provides unique
possibility to test hypothesis if all major PSRs are
reservoirs of Hydrogen or even water ice.

Data Analysis: In our analysis we plan to process
LEND data gathered in collimated detectors of
epithermal neutrons from July, 2 2009 up to June, 1
2011. Using these data we would like to accomplish
statistical comparison between distribution of neutron
flux inside and outside PSRs. It includes:

1) Collective estimation approach to test all
known large PSRs in order to estimate
significance of average local variations of
neutron flux inside and outside PSR area.

2) Sampling approach to test average neutron
suppression for different sets of PSRs selected
by various criteria such as area, exposure time,
location and etc.

3) Individual approach to test properties of
particular PSRs with well visible effect of
neutron suppression.

Discussion: First LEND results already shows that
variations of neutron flux at moon poles are not so
evident as was expected and predicted earlier from
previous experiments and theoretical models [7]. In
this study we will present further development of these
results.
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Figure 1. Lunar south pole variations of neutron flux
as signature of Hydrogen enhancement measured by
LEND instrument onboard LRO spacecraft.
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Figure 2. Distribution of southern PSRs by neutron
suppression parameter as a function of exposure time.
Dash line shows 3 sigma limits of significance.
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